Fetal heart rate, arterial pressure, and blood volume responses to cortisol infusion.
The purpose of this study was to determine whether physiological amounts of cortisol affect the fetal cardiovascular system. Cortisol (4 micrograms/min) or the vehicle was infused intravenously for 5 h into six chronically catheterized sheep fetuses at 127-143 days gestation (term = 145-150 days). In the cortisol-infused animals, plasma cortisol concentration increased from 2.0 +/- 0.6 (SE) to 8.3 +/- 0.9 ng/ml. There was a concomitant decrease in fetal heart rate of 38 beats/min (P less than 1 X 10(-6)) and an increase in arterial pressure. Estimated blood volume decreased by 6% in the cortisol-infused fetuses compared with the vehicle-infused animals (P less than 1 X 10(-4]. In addition, plasma norepinephrine and epinephrine concentrations decreased to 70% of control at the end of the 5-h cortisol infusion, whereas plasma renin concentration decreased to 34% of control. The simultaneous increase in fetal arterial pressure and decrease in estimated blood volume suggest that fetal vascular resistance increased, whereas vascular compliance and/or nonstressed vascular volume decreased. However, this does not appear to be mediated by increases in circulating vasoconstrictor hormone concentrations or increased sympathetic tone. Thus the present study shows that physiological amounts of cortisol have significant effects on the fetal cardiovascular system but the mechanisms are unknown.